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Description 

SCANNING DEVICE CAPABLE OF 
SHORTENING A WARM-UP TIME PERIOD 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a scanning device, and 
more particularly, to a scanning device capable of reduc- 
ing a warm-up time. 

[0003] 2. Description of the Prior Art 

[0004] Scanning devices, such as fax machines, scanners, 

copiers, and multi-function products with integrated sup- 
port of print, scan and fax functions, have become popu- 
lar electronics devices. These devices have a scanning de- 
vice for obtaining a corresponding image from a docu- 
ment. 

[0005] please refer to Fig.l, which is a block diagram of a con- 
ventional scanning device 10 according to the prior art. 
The scanning device 10 comprises a cover 11, a housing 



12, a cold cathode fluorescent lamp (CCFL) 14, a photo- 
sensor 16 and a controller 18. The CCFL 14 is used for 
producing light. The photosensor 16, which can be a 
Charge-Coupled Device (CCD), is used for detecting the 
light produced by the CCFL 14 that is reflected by a docu- 
ment 15. The controller 18 is used for controlling opera- 
tions of the scanning device 10. 

[0006] The basics of the scanning device 10 are described as fol- 
lows. First of all, the desired document 15 is placed onto 
the scanning device 10, and then the cover 11 is closed to 
prevent ambient light from interfering with the subse- 
quent scanning procedure. The CCFL 14 generates light to 
illuminate the document 15, and the photosensor 16 de- 
tects the reflected light from the document 15. Since less 
light is capable of being reflected from dark areas of the 
document 15, while more light is reflected from the light 
areas of the document 15, the photosensor 16 can detect 
intensity variations with respect to the reflected light. Fi- 
nally, the controller 18 transforms the intensity of the re- 
flected light into digital data, and combines these digital 
data into an image file. 

[0007] please refer to Fig. 2 in conjunction to Fig.l. Fig. 2 illus- 
trates a relationship between intensity variations of the 



cold cathode fluorescent lamp versus time during a warm- 
up time period. Color image information is obtained by 
using the CCFL 14 of the scanning device 10 to scan a 
single time, and this is possible when a sufficiently stable 
and bright light is produced by the CCFL 14. To do so, the 
CCFL 14 must reach a sufficiently high temperature to ex- 
cite enough ions to strike the fluorescent material dis- 
posed on the glass tube of the CCFL 14. In general, the 
period required to heat the CCFL 14 to the sufficiently 
high temperature is called the warm-up time period. A 
warm-up time period (t ~t ) of 45 to 90 seconds is typi- 
cally necessary. During the warm-up time period, a sub- 
stantial luminance variation of the light provided by the 
CCFL 14 is exhibited. If the luminance variation is too 
great, corresponding errors for the reflected light de- 
tected by the photosensor 16 are created. From Fig. 2, the 
luminance of the light provided by the CCFL 14 in the pe- 
riod of t -t is too great to permit color scans. As an ex- 
ample, during the period oft ~t as illustrated in Fig. 2, 

a b 

when using the CCFL 14 to scan the area 17 of the docu- 
ment 15 having a uniform gray level, ideally the photo- 
sensor 16 should detect the same reflected light lumi- 
nance. However, because the luminance of the light pro- 



vided by the CCFL 14 at the time t is larger than that at 
the time t , the photosensor 16 detects a different lumi- 

a 

nance for the same gray-level area 17, causing the con- 
troller 18 to read error-laden data, which leads to incor- 
rect image data. Hence, the CCFL 14 of the conventional 
scanning device 10 requires a relatively long warm-up 
time for generating a sufficiently stable and bright light to 
ensure a high quality scan. 
[0008] jo reduce the warm-up time period, U.S. Patent No. 

6,316,767 to Paxton et al., which is incorporated herein 
by reference, discloses a scanning device having a photo- 
sensor for detecting ambient light to control the on- 
and-off state of a light source so as to shorten a wait time 
for the light source to warm-up. For instance, when a 
cover of the scanning device is opened and a document is 
put onto the scanning device, the photosensor detects the 
ambient light, and then the CCFL begins to warm-up. In 
this way, when the cover is closed and a scan command is 
executed, the CCFL has already begun to warm up so that 
the user wait time is reduced. Strictly speaking, the start 
time of the warm-up time period of the CCFL is advanced 
rather than the warm-up time period being shortened. 
Therefore, if the CCFL requires a lengthy heating time, 



even if the warm-up time period is advanced, a substan- 
tial user wait time for the CCFL warm-up is still necessary. 
Summary of Invention 

[0009] it is therefore a primary objective of the claimed invention 
to provide a scanning device for reducing a wait time of 
the warm-up time period, and for providing a scanning 
ability during the warm-up time period to solve the 
above-mentioned problems. 

[0010] Briefly summarized, the claimed invention discloses a 

scanning apparatus that includes a cold cathode fluores- 
cent lamp (CCFL), a heating light source, a timer for 
counting a time period, a photosensor for detecting light 
that is emitted from the CCFL and the heating light 
source, and a controller for controlling operations of the 
scanning device. After activation, the heating light source 
is capable of generating more heat than the CCFL. The 
warm-up time period of the CCFL is longer than that of 
the heating light source. When the time period tracked by 
the timer reaches a predetermined time, the heating light 
source is turned off and subsequent scanning is per- 
formed using the cold cathode fluorescent lamp. 

[0011] These and other objectives of the claimed invention will 
no doubt become obvious to those of ordinary skill in the 



art after reading the following detailed description of the 

preferred embodiment, which is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0012] pig.l is a block diagram of a scanning device according to 
the prior art. 

[0013] Fig. 2 illustrates a relationship between luminance varia- 
tions of a cold cathode fluorescent lamp (CCFL) depicted 
in Fig.l versus time. 

[0014] pig. 3 shows a block diagram of a scanning device accord- 
ing to the present invention. 

[0015] Fig. 4 illustrates a relationship between luminance varia- 
tions of a CCFL and a heating light source depicted in 
Fig. 3 versus time. 

[0016] Fig. 5 illustrates a scan flowchart for the scanning device 
depicted in Fig. 3. 

[0017] Fig. 6 is a perspective view of a multi-function product 

with a scanning device according to the present invention. 

[0018] Fig. 7 is a block diagram of the multi-function product 

shown in Fig. 6. 
Detailed Description 

[0019] please refer to Fig. 3, which shows a block diagram of a 



scanning device 20 according to the present invention. 
The scanning device 20 comprises a housing 22, a scan- 
ning module 23, a photosensor 28, a controller 30, and a 
timer 32. The scanning module 23 comprises a cold cath- 
ode fluorescent lamp (CCFL) 24 and a heating light source 
26, both of which are used to produce light. The photo- 
sensor 28 is used for detecting the light generated by 
both the CCFL 24 and the heating light source 26 that is 
reflected from a document 25. The controller 30 is used 
for controlling operations of the scanning device 20. The 
timer 32 is used for counting out a time period. The heat- 
ing light source 26 can be a metal halide lamp. The pho- 
tosensor 28 can be a charge coupled device (CCD). 
[0020] please refer to Fig. 4 illustrating a relationship among 
brightness variations of the CCFL 24 (curve A) and the 
heating light source 26 (curve B) versus time according to 
the present invention. In the illustrative embodiment, the 
CCFL 24 and the heating light source 26 are enabled si- 
multaneously (time t 2 shown in Fig. 4). The heating light 
source 26 (curve B) is capable of quickly emitting stable 
light and generating much heat energy, unlike the CCFL 
24 (curve A) that requires 45 to 90 seconds to produce 
stable light.After enabling the heating light source 26, the 



warm-up time period of the CCFL 24 is shortened from 
45-90 seconds to 15-30 seconds, due to heat energy ab- 
sorption from the heating light source 26. 

[0021] please refer to Fig. 5 in conjunction with Fig. 3. Fig. 5 illus- 
trates a scan flowchart for the scanning device 20 de- 
picted in Fig. 3. 

[0022] step 100:Start. 

[0023] step 102:Enable the scanning device 20. 

[0024] step 104:Use the timer 32 to begin counting a predeter- 
mined time period required to warm up the CCFL 24. 

[0025] step 106:The scanning device 20 simultaneously enables 
the heating light source 26 and the CCFL 24. 

[0026] step 108:Scan the document using the heating light 

source 26 and the CCFL 24 that is undergoing heating. 

[0027] step 110:When the timer 32 counts out that the predeter- 
mined time period required for the CCFL 24 has been 
reached, turn off the heating light source 26 and scan the 
document 25 using only the CCFL 24. 

[0028] Stepll2:End. 

[0029] when switching on the scanning device 20, the timer 32 
starts to count out the predetermined time period, and 
the CCFL 24 and the heating light source 26 are enabled. 



Since the heating light source 26 is capable of quickly 
generating stable light, the scanning device 20 can be 
used to scan using the heating light source 26. Note that 
the spectrum of light generated by the heating light 
source 26 is typically not suitable for a color scan. Hence, 
a low quality scan, such as a preview scan or a black- 
and-white scan, is performed using the heating light 
source 26 and the CCFL 24 undergoing heating. The heat- 
ing light source 26 generates heat energy to more quickly 
increase the temperature of the CCFL 24, resulting in 
shortening the warm-up time period of the CCFL 24. For 
example, the conventional CCFL 24 requires 45-90 sec- 
onds to warm-up. However, the CCFL 24 in conjunction 
with the heating light source 26, which generates signifi- 
cant heat energy, can reduce the warm-up time period to 
15-30 seconds. In this illustrative embodiment, it is as- 
sumed that the CCFL 24 cooperating with the heating light 
source 26 requires 30 seconds to warm-up (t 3 shown in 
Fig. 4), and so the timer 32 has set 30 seconds as the pre- 
determined time period. When the timer 32 determines 
that the time period starting from the CCFL 24 being en- 
abled reaches the predetermined time period, the con- 
troller 30 causes the heating light source 26 to be 



switched off, and utilizes the CCFL 24 to scan the docu- 
ment 25. Since the light spectrum from the heating light 
source 26 is typically not suitable for color scans, if both 
the CCFL 24 and the heating light source 26 are used to 
perform a scan, it is possible that their respective spec- 
trums may conflict with each other, which is generally un- 
favorable for a color scan. Thus, it may be desirable to 
switch off the heating light source 26 after the CCFL 24 
has finished heating. Finally, the photosensor 28 detects 
the intensity levels of the light reflected from the docu- 
ment 25, and the controller 30 transforms the different 
intensity levels of light into corresponding digital data, re- 
combining these data into an image file suitable for a 
computer. 

[0030] The scanning device 20 shown in Fig. 3 is a platform scan- 
ner. However, the scanning device20 can also be a flat 
bed scanner, a paper fed scanner, a copier, a Fax ma- 
chine, or a multi-function product (MFP). 

[0031] please refer to Fig. 6 and Fig. 7. Fig. 6 is a perspective view 
of a multi-function product 40 with the scanning device20 
according to the present invention. Fig. 7 is a block dia- 
gram of the multi-function product 40 shown in Fig. 6. 
The multi-function product 40, which integrates a copier, 



a Fax machine, a scanner and so on, comprises an opera- 
tions pad 42, a scanning module 23, a photosensor 28, a 
controller 30, and a timer 32. A CCFL 24 and a heating 
light source 26, which can be a metal halide lamp, are in- 
stalled within the scanning module 23. The opera- 
tionspad42 has a control button 44 and a start button 46. 
When the start button 46 is pressed, the controller 30 
turns on the CCFL 24 and the heating light source 26. 
When the control button 44 is pressed, the controller 30 
only turns on the heating light source 26. For simplicity, 
elements that have the same function as that illustrated in 
Fig. 3 are provided the same item numbers used in Fig. 6. 
[0032] Conventionally, the scanning module within themulti- 

function product requires a warm-up time period so as to 
heat the CCFL to a sufficient temperature. In other words, 
if the user only wants to copy or fax the paper, he or she 
may wait for a relatively long time due to the warm-up 
time period of the CCFL. Therefore, using the present in- 
vention multi-function product 40, if the user only desires 
to perform a low-quality facsimile or copy, triggering the 
control button 44 to only enable the heating light source 
26 that is capable of generating stable light immediately 
is available, without waiting for the additional warm-up 



time period of the CCFL 24. If the user desires to perform 
a high quality scan of the document, the user can trigger 
the start button 46 to enable both the CCFL 24 and the 
heating light source 26. The heating light source 26 gen- 
erates heat energy that shortens the warm-up time period 
of the CCFL 24, and is then turned off when the time as 
counted by the timer 32 reaches the predetermined time 
of 30 seconds. In this way, the wait time experienced by 
the user for the warm-up time period of the CCFL 24 is 
reduced. 

[0033] | n contrast to the prior art, the present invention scanning 
device is capable of performing scanning using the heat- 
ing light source during the warm-up time period of the 
CCFL, thereby reducing the warm-up time period of the 
CCFL due to absorption of heat energy emitted from the 
heating light source. 

[0034] T ne present invention provides convenience to the user by 
not only utilizing the heating light source to perform low 
quality scans while the CCFL is being heated, thereby 
avoiding waiting imposed by the warm-up time period, 
but the present invention also reduces the wait time of the 
warm-up time period of the CCFL. 

[0035] Those skilled in the art will readily observe that numerous 



modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



